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(57) Three improved modes of moving and copy- 
ing an object within an application or between 
applications are disclosed : a) unmodified move 
and unmodified or modified copy from a data 
pane of a first display window to a "destination 
bin" of a second display window, b) unmodified 
copy from a "source bin" of a first display 
window to a data pane of a second display 
window, and 3) unmodified copy from a 
"source bin" of a first display window to a " 
destination bin" of a second display window. 
The three modes of moving/copying are perfor- 
med with a CPU coupled to a display device, a 
cursor control device and a keyboard. Visual 
feedback is provided to the user throughout the 
different modes of moving and copying. As a 
result, a number of advantages over the prior art 
is achieved. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to apparatus and 
methods for displaying and manipulating information 
on a computer system, and more particularly, the 
present invention relates to a computer controlled dis- 
play system and methods employed on the display 
system for a user to move or copy an object from one 
display window to another, either within or between 
applications. 

2. Art Background: 

Today, many computer systems utilize one of a 
variety of direct manipulation graphical user interfac- 
es in which many previously coded programming 
commands are replaced by graphic images, or icons, 
on a computer display. These graphic images, or 
icons, symbolically represent a variety of objects or 
operations the computer system will execute if the 
graphic images, or icons, are chosen. A user interacts 
with the computer by choosing and manipulating 
these graphic images, or icons. 

Additionally, many graphical user interfaces util- 
ize multiple windows displayed on the computer dis- 
play for the applications to convey information to a 
user. The information is presented in a combination 
of text and graphics in these windows. Each window 
may take the form of a variety of objects such as a file 
folder, loose-leaf binder, or simple rectangle, and the 
windows may overlap one another with the top win- 
dow fully visible and constituting the current "work 
file". The user may delete information from a window, 
move data from one window to another, and generally 
operate on the window as if an actual file in an office 
is being used. Thus, the user is permitted to operate 
on and manipulate the window contents and the win- 
dow itself, as if the image constituted an actual object. 

For further description of graphical user interfac- 
es, see, D. Robson , "Object Oriented Software Sys- 
tem", BYTE, August 1981; p. 74, Vol. 6, No. 8; and L. 
Tesler. The Small Talk Environment", BYTE, August 
1981, p. 90, Vol. 6, No. 8 See also. U.S. Patent No. 
Re.32,632, reissued March 29, 1988, and assigned to 
Apple Computer, inc; and US Patent Application Ser- 
ial No. 07/323,774. filed March 15, 1989 and its cor- 
responding Division and Continuation Applications, 
Serial Nos 07/458,596 and 07/619,665, filed Decem- 
ber 26, 1989 and November 28, 1990 respectively, 
and assigned to the assignee of the subject applica- 
tion, SUN Microsystems, Inc. 

For further description of specific implementa- 
tions of graphical user interfaces, for example, OPEN 
WINDOWS, by SUN Microsystems, inc, or others by 
manufacturers such as international Business Ma- 
chines, and Apple Computer, inc, the reader is direct- 



ed to technical literature provided by these compa- 
nies. 

Although a variety of graphical user interfaces 
have been developed by the computer industry, the 

5 various methods by which a user interfaces with the 
computer display system vary significantly between 
machines. However, most object oriented graphical 
user interfaces support a "drag and drop" operation 
for moving and copying objects. For example, a user 

10 may reorganize his file directory by moving a docu- 
ment into a folder, delete a file by, moving a document 
into a wastebasket, or print a file by copying a docu- 
ment onto a printer in each case, the user selects and 
moves or copies the document by pressing the select 

15 switch of a "mouse" while the cursor is on the docu- 
ment icon, "drags" the document icon to one of the 
corresponding folder, wastebasket or printer icons by 
holding down the select switch while repositioning the 
cursor, and then drops the document icon onto one of 

20 the corresponding icons by releasing the select 
switch. 

In the print example illustrated above, copying 
(as opposed to moving) is "obvious" in view of the 
context, since most likely the user would want to re- 

25 tain the soft copy after making a hard copy. For other 
situations where copying versus moving are not as 
"obvious", many graphical user interfaces also sup- 
port explicit copying in their "drag and drop" opera- 
tion. For example, a user may wish to copy a block of 

30 data from one file to another, instead of moving the 
block of data. In this case, after identifying the block 
of data, the user selects the block of data for "drag- 
ging" by pressing the select switch as before. In ad- 
dition, the user indicates he wants to copy instead of 

35 move by pressing a copy key on the keyboard. Then, 
the block of data is "dragged and dropped" onto the 
destination file by holding down and releasing the se- 
lect switch as before. However, because the copy key 
was pressed earlier, after the block of data is inserted 

40 into the destination file, it is not deleted from the 
source file. 

The traditional drag and drop operation for mov- 
ing and copying objects has at (east three limitations: 

1) it may not be apparent to the user that the op- 
45 eration can be applied to a display window where 

there is no "obvious" place to drop; 

2) it may not be apparent to the user that the op- 
eration can be applied to a display window where 
there is no obvious object to drag; and 

so 3) it is often unclear whether the data being drop- 

ped should replace or be inserted into the current 
data. 

It has been found that the functionality of the 
graphical interface of a computer system significantly 
55 impacts the efficiency and ease of use of the partic- 
ular computer system. As will be described, the pres- 
ent invention provides an improved apparatus and 
method for a user to move or copy objects from one 
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application to another. The present invention over- 
comes the disadvantages of the prior art and pro- 
vides significant improvements to the traditional 
"drag and drop" operation of direct manipulation 
graphical user interfaces. 

SUMMARY OF THE INVENTION 

An apparatus and method for a user to move or 
copy an object within an application or between ap- 
plications is disclosed which has application for use 
in computer controlled display systems, and in partic- 
ular, display systems having direct manipulation 
graphical user interfaces. A central processing unit 
(CPU) is provided for executing at least one applica- 
tion on behalf of a user and is coupled to a display for 
displaying graphics and other data for the applica- 
tions. The CPU is further coupled to a cursor control 
device and a keyboard which permits the user to se- 
lectively position a cursor at a desired location on the 
display and signaling the CPU in accordance to the 
teachings of the present invention. 

First and second display windows are generated 
for at least one application and displayed on the dis- 
play by the CPU. The first display window contains an 
object icon representing an object, and the second 
display window includes a destination bin image. The 
user selects the object for a move or copy operation 
by positioning the cursor over the object icon and 
pressing the select switch of the cursor control de- 
vice. The user may further indicate the selection of 
the copy operation by pressing the copy key on the 
keyboard, otherwise the applications selected one of 
the two operations by context The user 
moves/copies the object by holding down the select 
switch while repositioning the cursor from the object's 
selection position in the first display window to the 
destination bin image on the second display window. 
The user completes the move/copy by releasing the 
select switch once the cursor has been repositioned 
over the destination bin image. In response, the CPU 
moves/copies the object within the application or be- 
tween the applications. 

Visual feedback is repeatedly generated and dis- 
played on the display for the user by the CPU. While 
the object is selected and the cursor is being reposi- 
tioned, the visual appearance of the cursor is altered 
to denote either a move or a copy operation is in pro- 
gress. The selected object icon is attached to the 
modified cursor to give the user the perception that 
the selected object is being relocated as the cursor is 
being repositioned. Additionally, a "Drop allowed" or 
a "Drop not allowed" symbol is superimposed on the 
cursor to inform the user whether the second display 
window's application is an eligible receiver of the ob- 
ject, once the cursor has been repositioned over the 
destination bin image. As soon as the select switch is 
released, the destination bin image is further modi- 



fied to inform the user that the actual move or copy 
from the first display window's application to the sec- 
ond display window's application is in progress. At the 
end of the move, the first display window's contents 
5 are regenerated and redisplayed without the moved 
object by the CPU. At the end of either a move or a 
copy, the second display window is regenerated and 
redisplayed with the moved or copied object replac- 
ing the existing data by the CPU. The destination bin 
10 image in the second display window is again modified 
to denote the completion of the actual move/copy and 
whether the object can be further moved or copied by 
"taking it out of the destination bin" of the second dis- 
play window or not 
15 Alternately, the first display window includes a 
source bin image containing a content image repre- 
senting an object, and the second display window 
does not include a destination bin image. Similarly, 
the user selects the object for copying by pressing the 
20 select switch, copies the object by holding down the 
select switch while repositioning the cursor, and iden- 
tifies the copy destination by releasing the select 
switch after repositioning the cursor to the copy des- 
tination. Except in this case, the user positions the 
25 cursor over the source bin image when he presses 
the select switch, and positions the cursor at some 
point within the second display window when he re- 
leases the select switch. Furthermore, the user does 
not have to press the copy key to select the copy op- 
30 eration, the copy operation is always assumed. 

Similar visual feedback is repeatedly generated 
and displayed on the display for the user by the CPU. 
Except in this case, at the end of the copy, the second 
display window is regenerated and redisplayed with 
35 the copied object either replacing or inserted into the 
existing data, at the election of the second display 
window's application, by the CPU. 

As a further alternative, the first display window 
includes a source bin image containing a content im- 
40 age representing an object, and the second display 
window includes a destination bin image. Similarly, 
the user selects the object for copying by pressing the 
select switch, copies the object by holding down the 
select switch while repositioning the cursor, and iden- 
45 tifies the copy destination by releasing the select 
switch after repositioning the cursor to the copy des- 
tination. Except in this case, the user positions the 
cursor over the source bin image in the first display 
window when he presses the select switch, and pos- 
50 itions the cursor over the destination bin icon in the 
second display window when he releases the select 
switch. The user also does not have to press the copy 
key to select the copy operation, the copy operation 
is always assumed. 
55 Similar visual feedback is repeatedly generated 

and displayed on the display for the user by the CPU. 
Except in this case, during the actual copy of the ob- 
ject from the first display window's application to the 
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second display window's application, the destination 
bin image on the second display window is modified 
to denote the actual copy is in progress. Further- 
more, at the completion of the actual copy, the sec- 
ond display window is regenerated and redisplayed 
with the copied object replacing the existing data by 
the CPU, and the destination bin image on the sec- 
ond display window is further modified to denote the 
completion of the actual copy and whether the object 
may be further copied from the second display win- 
dow by "taking it out of the destination bin" or not 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the present in- 
vention will be apparent from the following detailed 
description of the preferred embodiment of the inven- 
tion with references to the drawings in which: 

FIGURE 1 illustrates a computer incorporating 
the teachings of the present invention. 

FIGURE 2 shows one arrangement of program 
storage for the system of FIGURE 1. 

FIGURES 3a - 3f graphically illustrate a first re- 
lated mode of operation of the present invention in its 
preferred form. 

FIGURES 4a - 4c graphically illustrate a second 
related mode of operation of the present invention in 
its preferred form. 

FIGURES 5a - 5c graphically illustrate a third re- 
lated mode of operation of the present invention in its 
preferred form. 

FIGURE 6 shows the modified cursors and the 
source/destination bin icons used by the present in- 
vention in its preferred form. 

FIGURE 7 is a summary flow chart illustrating 
the sequence of steps utilized by the present inven- 
tion to move or copy an object from one application 
to another encompassing all three related modes of 
operation. 

NOTATIONS AND NOMENCLATURE 

The detailed description which follows is present- 
ed largely in terms of procedures executed on a cen- 
tral processing unit (CPU). These procedural descrip- 
tions and representations are the means used by 
those skilled in the art of computer systems to most 
effectively convey the substance of their work to oth- 
ers skilled in the art 

A procedure is here, and generally, conceived to 
be a self-consistent sequence of steps leading to a 
desired result These steps are those that require 
physical manipulations of physical quantities. Usual- 
ly, though not necessarily, these quantities take the 
form of electrical or magnetic signals capable of being 
stored, transferred, combined, compared, and other- 
wise manipulated it proves convenient at times, prin- 
cipally for reasons of common usage, to refer to these 



signals as bits, values, elements, symbols, objects, 
characters, terms, numbers, or the like. It should be 
borne in mind, however, that all these and similar 
terms are to be associated with the appropriate phys- 

5 ical quantities and are merely convenient labels ap- 
plied to these quantities. 

Further, the manipulations performed are often 
referred to in terms, such as adding or comparing, 
which are commonly associated with mental opera- 

10 tions performed by a human operator. No such capa- 
bility of a human operator is necessary, or desirable 
in most cases, in any of the operation described here- 
in which form part of the present invention; the oper- 
ations are machine operations. Useful machines for 

15 performing the operations of the present invention in- 
clude general purpose digital computers or other sim- 
ilar devices in alt cases, a distinction should be main- 
tained between the method involved in operating a 
computer and the method of computation itself. The 

20 present invention relates to method steps for operat- 
ing a computer in processing electrical or other phys- 
ical signals to generate other desired physical sig- 
nals. 

The present invention also relates to apparatus 
25 for performing these operations. This apparatus may 
be specially constructed for the required purposes or 
it may comprise a general purpose computer as se- 
lectively activated or re-configured by a computer 
program stored in the computer. The procedures pre- 
30 sented herein are not entirely related to any particular 
computer or other apparatus in particular, various 
general purpose machines may be used with proce- 
dures written in accordance with the teaching herein, 
or it may prove more convenient to construct more 
35 specialized apparatus to perform the required meth- 
od steps. The required structure for a variety of these 
machines will appear from the description given be- 
low. 

40 DETAILED DESCRIPTION OF THE INVENTION 

An apparatus and methods for either moving or 
copying an object within an application or between 
applications is disclosed which has application to 

45 computer controlled display systems, in particular, 
display systems having direct manipulation graphical 
user interfaces. In the following description for pur- 
poses of explanation, specif ic applications, numbers, 
materials and configurations are set forth in order to 

so provide a thorough understanding of the present in- 
vention However, it will be apparent to one skilled in 
the art that the present invention may be practiced 
without the specific details. In other instances, well 
known systems are shown in diagrammatical or block 

55 diagram form in order not to obscure the present in- 
vention unnecessarily. 

The apparatus and methods for either moving or 
copying an object within an application or between 
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applications of the present invention, in its presently 
preferred embodiment, comprises three related 
modes of operation: 1) from a data pane of a display 
window to a "destination bin" of a display window, 2) 
from a "source bin" of a display window to a data pane 
of a display window, and 3) from a "source bin" of a 
display window to a "destination Bin" of a display win- 
dow. An exemplary computer system for generating 
graphic images and responding to a user's input in ac- 
cordance to the teachings of the present invention will 
first be described. The three related modes of opera- 
tion will be described individually using three exem- 
plary applications: a File Manager, a Text Editor and 
a Print Tool. Then, the overall operational flow of the 
present invention encompassing all three modes of 
operation and the visual feedback to the user provid- 
ed by the present invention will be described. 

Referring now to Figure 1, an exemplary comput- 
er based system for generating graphic images and 
responding to a user's input in accordance with the 
teachings of the present invention is illustrated. 
Shown is a computer 10 comprised of three major 
components. The first of these is an input/output (I/O) 
circuit 12 which is used to communicate information 
in appropriately structured form to and from other 
portions of the computer 10. In addition, the comput- 
er 10 includes a central processing unit (CPU) ^cou- 
pled to the I/O circuit 12 and a memory 16. These ele- 
ments are those typically found in most general pur- 
pose computers, and, in fact, the computer 10 is in- 
tended to be representative of a broad category of 
computer systems. 

A magnetic disk 20 is shown coupled to the I/O 
circuit 12 to provide additional storage capability for 
the computer 10Ht will be appreciated that additional 
devices may be coupled to the computer 1 0 for storing 
data such as magnetic tape drives, as well as net- 
works which are in turn coupled to other computer 
systems. As is well known, the disk 20 may store 
other computer programs, characters, routines, etc, 
which may be accessed and executed by the CPU 14. 

A raster display monitor 24 is shown coupled to 
the I/O circuit 12 and is used to display images gen- 
erated by the CPU 14 in accordance to the teachings 
of the present invention. Any well known variety of 
raster (or pix-mapped) display may be utilized as dis- 
play 24. Akeyboard 18 is shown coupled to the I/O cir- 
cuit 12 and is used to input data and commands into 
the computer 10, as is well known. In particular, the 
keyboard 18 allows a user to provide the CPU 14 with 
a copy signal by pressing a "copy" key. A cursor con- 
trol device 28 is also shown coupled to the computer 
10 through the I/O circuit 12. The cursor control de- 
vice 28 (commonly known as a "mouse") permits a 
user to select various command modes, modify 
graphic data, and input other data. More particularly, 
the cursor control device 28 permits a user to selec- 
tively position a cursor 22 at any desired location on 



the display 24 by movement of the cursor control de- 
vice 28 over a surface 26. The cursor control device 
28 also permits the user to provide the CPU 14 with 
a select/unselect signal using the switch 30. Any well 
5 known variety of cursor control device, such as optical 
mice, mechanical mice, track balls and joy sticks, may 
be utilized for the cursor control device 28. 

Referring now to Figure 2, one arrangement of 
major programs contained within the memory 16 illu- 
10 strated in Figure 1 is shown. In particular, there is 
shown a frame buffer 36, which serves as a pixel map 
of the display 24. The frame buffer 36 represents the 
video memory for the display 24, wherein, each stor- 
age location in the frame buffer 36 corresponds to a 
15 pixel on the display 24. Thus, the frame buffer com- 
prises a two dimensional array of points having 
known coordinates corresponding to the pixels on the 
raster display 24. The memory 16 also comprises a 
variety of programs implemented per the teaching of 
20 the present invention 38, as disclosed in this specifi- 
cation, for execution by the CPU 10. Additionally, the 
memory 16 further comprises other programs for 
controlling or performing other well known functions 
and operation on computer systems. 
25 Referring now to Figures 3a - 3f, a first related 

mode of operation of the present invention in its pre- 
ferred form is illustrated. The first related mode of op- 
eration will be described by an exemplary modified 
copying of an object "WSProps.txt" from the File Man- 
30 ager application into the Text Editor application. As 
shown in Figure 3a, a File Manager and Text Editor 
display windows 42 and 44 are generated and dis- 
played on the display 24 for the File Manager and the 
Text Editor applications by the CPU. Also shown is a 
35 Print Tool display window 46 generated and displayed 
on the display 24 by the CPU. The File Manager dis- 
play window 42 contains an object icon 48 for the ob- 
ject "WSProps.txt" and the Text Editor display window 
44 includes a destination bin image 50. The destina- 
40 tion bin image, in its presently preferred form, has the 
visual appearance of a rectangle box with a sunken 
look (See also Figure 6. ref. 98 for detail.) The Print 
Tool display window also includes a destination bin 
image 52. Also shown in the File Manager display win- 
45 dow 42 is a number of other object icons representing 
other objects. 

Continuing referring to Figure 3a, the user se- 
lects the object WSProps.txt for copying by position- 
ing the cursor 22 over at least a portion of the object 
so WSProps.txt's icon 48 and placing the select switch 
of the cursor control device to the select position. The 
cursor 22, in its presently preferred form, has the vis- 
ual appearance of a pointer. The user may further in- 
dicate that he wants to copy the object instead of 
55 moving the object by momentarily placing the "copy- 
key modifier on the keyboard (modified copy), other- 
wise the applications select one of the two operations 
by context (unmodified move or copy). 
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Referring now to Figure 3b, the user 
moves/copies the object by repositioning the cursor 
22a while holding down the select switch. The user re- 
leases the select switch when he has repositioned 
the cursor 22a over the destination bin image 50. Af- 5 
ter the user has repositioned the cursor for a prede- 
termined number of pixels (five in the presently pre- 
ferred form), the cursor 22a is modified to provide vis- 
ual feedback to the user. The cursor 22a is modified 
to identify that a copy operation is in progress. Fur- to 
thermore, a duplicate image of the object icon is at- 
tached to the modified cursor 22a (See also Figure 
6, ref. 66 for details). This modified cursor 22a is re- 
peatedly generated and displayed on the display 24 
as the user repositions the modified cursor 22a over 1 5 
the destination of the copy operation. Thus, the re- 
peatedly generated and displayed cursor 22a gives 
the user the perception that the object "WSProps.txt" 
is being relocated from its selected position to the 
destination. 20 

Referring now to Figures 3c and 3d when the 
modif ied cursor 22a has been repositioned over a po- 
tential destination application, the preferred form of 
the present invention also provides the user with fur- 
ther feedback on the eligibility of the potential destin- 25 
ation application and the specific destination to re- 
ceive the object, before he releases the select switch. 
As shown in Figure 3c, although the Print Tool appli- 
cation is eligible to receive the object, the specific 
destination where the cursor 22b is repositioned in 30 
the Print Tool window 46 is not eligible to receive the 
object, so the cursor 22b is further modified with a 
"Drop Not Allowed" symbol partially superimposed 
over it The "Drop Not Allowed" symbol in its presently 
preferred form, has the visual appearance of a "no 35 
entry* symbol. (See Figure 6, ref. 78 for detail). As 
shown in Figure 3d, the Text Editor application as 
well as the specific destination where the cursor 22c 
is repositioned in the Text Editor display window 44, 
namely, the destination bin image 50, are eligible to 40 
receive the object, the cursor 22c is further modified 
with a "Drop Allowed" symbol partially superimposed 
over it. The "Drop Atlowed" symbol, in its presently 
preferred form, has the visual appearance of an "on- 
target" symbol. (See also Figure 6, ref. 90 for detail). 45 

Referring now to Figure 3e and 3f , once the user 
releases the select switch after the modified cursor 
has been repositioned over the destination bin 50a. 
the object data is copied from the Ffle Manager appli- 
cation to the Text Editor application. As shown in Fig- so 
ure 3e, during this time, the destination bin image 
50b in the Text Editor display window 44 is modified 
with a content image and a busy look to provide the 
user with feedback that the actual copy is in progress. 
(See also Figure 6, ref. 100 for detail). Additionally, 55 
the Text Editor display window 44 is repeatedly gen- 
erated and displayed with the data pane 54 showing 
the content of the object WSProps.txt" being copied 



into the Text Editor application. As shown in Figure 
3f, at the end of the copying, the destination bin im- 
age 50b is again modified to provide the user with 
feedback on the completion of the data transfer. In 
addition, the destination bin image 50b is modified to 
indicate whether the object "WSProps.txt" may be 
further moved or copied from the Text Editor applica- 
tion to another application by taking it out of the des- 
tination bin" or not In other words, whether the "des- 
tination bin" 50b also serves as a "source bin". (See 
also Figure 6, ref 102 for detail). 

Continuing to refer to Figure 3f, since the object 
"WSProps.txt is copied from the File Manager appli- 
cation into the Text Editor application, so the File 
Manager display window 42 does not have to be re- 
generated and redisplayed by the CPU if the object 
WSProps.txt is moved from the File Manager applica- 
tion into the Text Editor application instead, then the 
File Manager display window 42 is regenerated and 
redisplayed by the CPU without the object 
WSProps.txt" icon 48. 

While the first related mode of moving and copy- 
ing an object of the present invention has been de- 
scribed with the exemplary copying of an object from 
the File Manager application to the Text Editor appli- 
cation, it will be appreciated that the first related 
mode of moving and copying of the present invention 
may copy an object, a collection of objects or a subset 
of an object, for example, a block of selected data, 
from one application to another as well as within an 
application Different modified cursors are used to 
provide visual feedback if a collection of objects or a 
block of selected data is being moved or copied (See 
Figure 6). The modified cursors used by the present 
invention will be discussed in further detail later. 

This first related mode of moving and copying an 
object of the present invention that has just been de- 
scribed has at least one added advantage over the 
prior art it offers the user an alternative quicker, sim- 
pler and more "obvious" way of replacing an object in 
the destination application Under the prior art, it was 
not always clear which region of a display window, if 
any, permits a drop operation if there is another ob- 
ject in the Text Editor application, and the cursor 22 
is repositioned in the data pane 54 of the Text Editor 
display window, the object "WSProps.txt" is merged 
with the existing object at the point where the cursor 
22 is repositioned. If the user wants to replace the ex- 
isting object with the object WSProps.txt", the user 
must first delete the existing object from the Editor 
application, or must drop on the Text Editor display 
window's window header. 

Referring now to Figures 4a - 4c, a second relat- 
ed mode of operation of the present invention in its 
preferred form is illustrated. The second related mode 
of operation will be described by an exemplary unmo- 
dified copying of the object WSProps.txt from theText 
Editor application back to the File Manager applica- 
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tion, for example, after the user has made modifica- 
tions to the object "WSProps.txt". As shown in Figure 
4a, the Text Editor display window 44 includes a 
source bin image 50b, and the object" WSProps.txt" 
in the data pane area 54, and the File Manager dis- 
play window 42 contains the object "WSProps.txt" 
icon 48. Also shown is the Print Tool display window 
48 including a destination bin image 52 and the File 
Manager display windows 42 containing a number of 
other objects. 

Continuing to refer to Figure 4a f similar to the 
first related mode of operation, the user selects the 
modified object "WSProps.txt" for copying by posi- 
tioning the cursor 22 over at least a portion of the 
source bin image 50b and placing the select switch of 
the cursor control device to the select position in this 
case, the user does not have to indicate the fact that 
he wants to copy the object by momentarily placing 
the "copy" key on the keyboard, the copy operation 
is always assumed (unmodified copy). 

Referring now to Figure 4b, similar to the first re- 
lated mode of operation, the user copies the object by 
repositioning the cursor 22a while holding down the 
select switch. The user releases the select switch 
when he has repositioned the cursor 22a over the at 
least a portion of the File Manager display window 42. 
After the user has repositioned the curs or for a pre- 
determined number of pixels (five in the presently 
preferred form), the cursor 22a is modified to provide 
visual feedback to the user. The cursor 22a is modi- 
fied to identify that a copy operation is in progress. 
Furthermore, a duplicate image of the object icon is 
attached to the modified cursor 22a. This modified 
cursor 22a is repeatedly generated and displayed on 
the display 24 as the user repositions the modified 
cursor 22a over the destination of the copy operation. 
Thus, the repeatedly generated and displayed cursor 
22a gives the user the perception that the object 
"WSProps.txt" is being copied from the source bin to 
the destination in the File Manager display window 
42. 

Referring now to Figure 4c, similar to the first re- 
lated mode of operation, when the modified cursor 
22c has been repositioned over at least a portion of 
the File Manager display window 42, the cursor 22c 
is modified with the "Drop Allowed" symbol partially 
superimposed over it to provide the user with feed- 
back, that the File Manager application and the par- 
ticular location of the File Manager display window 42 
where the cursor 22c is positioned are eligible to ac- 
cept the object As discussed above, the visual feed- 
back is provided immediately to the user before he re- 
leases the select switch Likewise, had the user repo- 
sitioned the cursor over an ineligible application or an 
ineligible location on the display window of an eligible 
application, the cursor is modified with a "Drop Not Al- 
lowed" symbol partially superimposed over it (not 
shown) to provide the user with visual feedback, that 



either the application or the location on the display 
window is not eligible to accept the object 

Continuing to refer to Figure 4c, similar to the 
first related mode of operation, once the user releas- 

5 es the select switch after the modified cursor has 
been repositioned over at least a portion of the File 
Manager display window 42, the data object's con- 
tents are transferred from the Text Editor application 
to the File Manager application replacing the existing 

10 object in the File Manager application it will be appre- 
ciated that the File Manager application may prompt 
the user asking the user to confirm indeed he wanted 
to replace the existing object "WSProps.txt" in the 
File Manager application, for example, using a pop-up 

is window (not shown) partially superimposing over the 
File Manager display window 42, before actually re- 
placing the object "WSProps.txt". Additionally, in an- 
other context, a different application may elect to in- 
sert the data being copied into the current data in- 

20 stead if the selected object is a block of selected data, 
the insert Drop Allowed" symbol is superimposed 
over the modified cursor instead of the Drop Allowed 
symbol. The Insert Drop Allowed symbol, in its pre- 
sently preferred embodiment has a visual appear- 

25 ance of the cross hair' symbol (See Figure 6 ref. 91 , 
93, 95 and 99 for detail). 

Since the object "WSProps.txt" is copied from the 
Text Editor application into the File Manager applica- 
tion, so the source bin image 50b in the Text Editor 

30 display window 44 does not have to be regenerated 
and redisplayed by the CPU Likewise, since the ob- 
ject icon representing the object WSProps.txt is al- 
ready displayed, the FBe Manager display window 
does not have to be regenerated and redisplayed Un- 

35 der other context, the data pane of the destination 
display window may have to be regenerated and re- 
displayed. 

This second related mode of copying an object of 
the present invention that has just been described 

40 has at least one added advantage over the prior art 
It offers the user an alternative quicker, simpler, and 
more "obvious" approach to the "action bar" approach 
of the prior art for some object manipulation func- 
tions, for example, save as" or multiple saves to dif- 

45 ferent locations. 

Referring now to Figures 5a - 5c, a third related 
mode of operation of the present invention in its pre- 
ferred form is illustrated. The third related mode of op- 
eration will be described by an exemplary unmodified 

so copying of the object WSProps.txt from the Text Edi- 
tor application to the Print Tool application, for exam- 
ple, after the user has made modifications to the ob- 
ject . "WSProps.txt" and the user desires to have a 
hard copy of the modifications made. As shown in 

55 Figure 5a, the Text Editor display window 44 includes 
the source bin image 50b, and contains the object 
"WSProps.txt in its data pane 54. and the Print Tool 
display window 46 includes a destination bin image 
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52. Also shown is the File Manager display window 42 
containing a number of objects. 

Continuing to refer to Figure 5a, simitar to the 
first and second related modes of operation, the user 
selects the object WSProps.txt for copying by posi- 
tioning the cursor 22 over at least a portion of the 
source bin image 50b and placing the select switch of 
the cursor control device to the select position. As de- 
scribed earlier in the second related mode of opera- 
tion, the user does not have to indicate the fact that 
he wants to copy the object by momentarily placing 
the "copy" key on the keyboard, the copy operation 
is always assumed (unmodified copying). 

Referring now to Figure 5b, similar to the first 
and second modes of operation, the user copies the 
object by repositioning the cursor 22a while holding 
down the select switch. The user releases the select 
switch when he has repositioned the cursor 22a over 
the destination bin image 52 of the Print Tool display 
window 46. After the user has repositioned the cursor 
for a predetermined number of pixels (five in the pre- 
sently preferred form), the cursor 22a is modified to 
provide visual feedback to the user. The cursor 22a is 
modified to identify that a copy operation is in pro- 
gress. Furthermore, a duplicate image of the object 
icon is attached to the modified cursor 22a. This modi- 
fied cursor 22a is repeatedly generated and displayed 
on the display 24 as the user repositions the modified 
cursor 22a over the destination of the copy operation. 
Thus, the repeatedly generated and displayed cursor 
22a gives the user the perception that the object 
"WSProps.txt* is being copied from the "source bin" 
to the "destination bin" in the Print Tool display win- 
dow 46. 

Referring now to Figure 5c, similar to the first 
and second related modes of operation, when the 
modified cursor 22a has been repositioned over at 
least a portion of the destination bin image 52 of the 
Print Tool display window 46, the cursor 22c is modi- 
fied with a "Drop Allowed" symbol partially superim- 
posed over it to provide the user with feedback, that 
the Print Tool application and the "destination bin" 52 
of the File Manager display window 42 where the cur- 
sor 22c is positioned are eligible to accept the object. 
As discussed above, the visual feedback is provided 
immediately to the user before he releases the select 
switch Likewise, if the user repositions the cursor 
over an ineligible application or an ineligible location 
on the display window of an eligible application, the 
cursor is modified with a "Drop Not Allowed" symbol 
partially superimposed over it (not shown) to provide 
the user with visual feedback that either the applica- 
tion or the location on the display window is not eligi- 
ble to accept the object. 

Continuing to refer to Figure 5C, similar to the 
first related mode of operation, once the user releas- 
es the select switch after the modified cursor has 
been repositioned over at least a portion of the des- 
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tination bin image 52 in the Print Tool display window 
46, the object "WSProps.txt" is copied from the Text 
Editor application to the Print Tool application During 
this time, the destination bin image in the Print Tool 

5 display window 46 is modified with a busy look to pro- 
vide the user with feedback that the actual copy is in 
progress (not shown). At the end of the copying, the 
destination bin image in the Print Tool display window 
46 is again modified to provide the user with feedback 

10 on the completion of the data transfer (not shown). 
Likewise, the destination bin image in the Print Tool 
display window 46 is modified in a manner to inform 
the user whether the object "WSProps.txt" may not 
be further copied from the Print Tool application by 

15 "taking it out of the destination bin". That is, in this 
case, the "destination bin" does not serve as a 
"source bin". 

Since the object "WSProps.txt" is copied from the 
Text Editor application into the Print Tool Application, 

20 so the Text Editor display window 44 including the 
source bin image 50b in the Text Editor display win- 
dow 44 do not have to be regenerated and redis- 
played by the CPU at the end of the copy. However, 
the data pane 56 of the Print Tool display window is 

25 regenerated and redisplayed by the CPU at the end 
of the copy, to reflect the object "WSProps.txt" is be- 
ing queued for printing. 

This third related mode of moving and copying 
object of the present invention that has just been de- 

30 scribed offers both of the added advantages over the 
prior art discussed above for the first and second re- 
lated modes of operation. 

Referring now to Figure 6, the modified cursors 
and source/destination bin icons used by the present 

35 invention are shown. The modified cursors 6Z 64, 70 
and 71 denote that a data object, a collection of data 
objects, a block of selected text data, and a block of 
selected non-text data are being moved respectively. 
The modified cursors 66, 68 and 72 and 73 denote 

40 that a data object a collection of data objects, a block 
of selected text data, and a block of selected non-text 
data are being copied respectively. 

Similarly, the modified cursors 74, 76, 82 and 83 
denote that a destination application or a destination 

45 in the destination application's display window is not 
eligible to accept the data object the collection of 
data objects, the block of selected text data or the 
block of selected non-text data being moved respec- 
tively. The modified cursors 78, 80, 84 and 85 denote 

so that a destination application or a destination in the 
destination application's display window is not eligi- 
ble to accept the data object, the collection of data ob- 
jects, the block of selected text data, or the block of 
selected non-text data are copied respectively. 

55 Likewise, the modified cursors 86, 87, 88, 94, 91 

and 95 denote that a destination application or a des- 
tination in the destination application's display win- 
dow are eligible to accept the data object , the codec- 
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tion of data object the block of selected text data or 
the block of selected non-text data being moved re- 
spectively. The modified cursors 90, 92. 96. 89, 93 
and 99 denote that a destination application or a des- 
tination in the destination application's display win- 5 
dow are eligible to accept the data object, the collec- 
tion of data object, the block of selected text data, or 
the block of selected non-text data being copied re- 
spectively. 

The destination bin image with an "empty" look 10 
98 when displayed on an application's display window 
denotes that the application is eligible to accept an 
object through the "destination bin" represented by 
the destination bin image. The destination bin image 
with a "busy" look 100 when displayed on an applica- 15 
tion's display window denotes that an object is in the 
process of being moved or copied into the application. 
The destination bin image with the content image 102 
when displayed on an application's display window 
denotes that the application is eligible to accept an 20 
object, and the object may be accepted through the 
"destination bin" represented by the "destination bin" 
image; furthermore, the application currently has an 
object and the object may be copied by "taking it out 
of the destination bin". In other words, the "destina- 25 
tion bin" also serves as a "source bin". 

Referring now to Figure 7, a summary flow chart 
for the operation of the present invention encompass- 
ing all three related modes of operation is shown ini- 
tially, the present invention determines if the opera- 30 
tion is a modified copy or an unmodified (move or 
copy) operation, block 104. If the operation is an un- 
modified (move or copy) operation, the move cursor 
is displayed, block 106, otherwise, the copy cursor is 
displayed, block 108. Then, the present invention de- 35 
termines whether multiple objects have been select- 
ed, block 110, that is a collection of data objects. If 
multiple objects have been selected, the object stack 
icon is displayed attached to the move/copy cursor, 
block 112, otherwise, the present invention further 40 
determines whether a single object has been select- 
ed, block 114. if a single object has been selected, the 
single object icon is displayed attached to the 
move/copy cursor, block 116, otherwise, the present 
invention further determines whether the block of se- 45 
lected data are text data or non-text data, block 117. 
If text data are selected, an icon representing the 
block of selected text data is displayed attached to t he 
moveVcopy cursor, block 118, otherwise an icon rep- 
resenting the block of selected non-text data is dis- so 
played attached to the move/copy cursor, block 119. 

As the user repositions the modified cursor, the 
present invention monitors the modified cursor's cur- 
rent location and determines if the modified cursor is 
at least partially over a potential receiver application, 55 
block 120. If a potential receiver application is detect- 
ed, the present invention further determines if the po- 
tential receiver application and the modified cursor's 



current location are eligible to accept the object, 
block 122. If either the application or the modified 
cursor's current location are not eligible to accept the 
object the "Drop Not Allowed" is superimposed over 
the modified cursor, block 123, otherwise, the pres- 
ent invention further determines if the data are to be 
inserted into the current data in a data pane, block 
1 24. If the data are not being inserted into the current 
data, the "Drop Allowed symbol is superimposed over 
the modified cursor, block 125, otherwise, the "Insert 
Drop Allowed" symbol is superimposed over the 
modified cursor, block 126. 

For eligible applications and locations, the pres- 
ent invention further determines whether the user re- 
leases the select switch, block 128. If the user releas- 
es the select switch, the present invention further de- 
termines if the select switch is released over a des- 
tination bin image, block 130. If the user releases the 
select switch over a destination bin image, the "des- 
tination bin" image is modified with a context image 
having a busy look, block 132. Furthermore, at the 
end of copying or moving, the present invention re- 
moves the busy look from the destination bin image, 
block 134, determines if the object may be further 
copied by "taking the object out of the destination 
bin", block 1 35. If the object may not be further copied 
by "taking it out of the destination bin", the destination 
bin image is modified with the content image re- 
moved denoting the "the destination bin - does not 
also serve as a "source bin", block 136. 

For an unmodified operation (move or copy), the 
present invention further determines if the operation 
is a move or copy operation, block 139. If the unmo- 
dified operation is a move operation, the present in- 
vention deletes the object from the source application 
and refreshes the source application's display win- 
dow, block 140. 

While the present invention has been described 
in terms of three exemplary copying operations with 
three applications, those skilled in the art will recog- 
nize that the invention is not limited to the exemplary 
copying operations and the applications described in 
particular, the second and third related modes of op- 
eration do not have to be limited to the copying oper- 
ation. The move operation may be supported in a sim- 
ilar manner as the first mode of operation. The appa- 
ratus and method of the present invention can be 
practiced with modification and alteration within the 
spirit and scope of the appended claims to serve a va- 
riety of moving and copying operations among a va- 
riety of applications. 



Claims 

1. In a computer system comprising a display cou- 
pled to a central processing unit (CPU) executing 
a first and second applications on behalf of a 
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user, a method for moving objects between said 
first and second applications by said user, com- 
prising the steps of. 

a) generating and displaying a first and sec- 
ond display windows on said display for said 
first and second applications by said CPU. 
said first and second display windows com- 
prising an object icon representing an object 
and a destination bin image respectively, said 
object icon and said destination bin image on 
said display being at least partially visible to 
said user 

b) positioning a cursor over at least a portion 
of said object icon on said display by said user, 
using a cursor control device coupled to said 
CPU; 

c) providing a select signal to said CPU to de- 
note the selection of said object by said user, 
said select signal being generated by placing 
a select switch coupled to said CPU in a select 
position; 

d) positioning said cursor over at least a por- 
tion of said destination bin image on said dis- 
play by said user, said select switch being 
maintained in said select position until said 
cursor is positioned over said portion of said 
destination bin image on said display; 

e) placing said select switch in an unselect 
position once said cursor has been positioned 
over said portion of said destination bin image 
on said display by said user; and 

f) removing said object from said first applica- 
tion and moving said object to said second ap- 
plication by said CPU. 

2. In a computer system comprising a display cou- 
pled to a central processing unit (CPU) executing 
a first and second applications on behalf of a 
user, a method for copying objects between said 
f irst and second applications by said user, com- 
prising the steps of: 

a) generating and displaying a first and sec- 
ond display windows on said display for said 
first and second applications by said CPU, 
said first and second display windows com- 
prising an object icon representing an object 
and a destination bin image respectively, said 
object icon and said destination bin image on 
said display being at least partially visible to 
said user 

b) positioning a cursor over at least a portion 
of said object icon on said display by said user, 
using a cursor control device coupled to said 
CPU; 

c) providing a select signal to said CPU to de- 
note the selection of said object by said user, 
said select signal being generated by placing 
a select switch coupled to said CPU in a select 



position; 

d) positioning said cursor over at least a por- 
tion of said destination bin image on said dis- 
play by said user, said select switch being 

5 maintained in said select position until said 

cursor is positioned over said portion of said 
destination bin image on said display; 

e) placing said select switch in an unselect 
position once said cursor has been positioned 

10 over said portion of said destination bin image 

on said display by said user; and 

f) copying said object to said second applica- 
tion by said CPU. 

15 3. In a computer system comprising a display cou- 
pled to a central processing unit (CPU) executing 
a first and second applications on behalf of a 
user, a method for copying objects between said 
first and second applications by said user, com- 
20 prising the steps of; 

a) generating and displaying a first and sec- 
ond display windows on said display for said 
first and second applications by said CPU, 
said first and second display windows con> 
25 prising an object icon representing an object 

and a destination bin image respectively, said 
object icon and said destination bin image on 
said display being at least partially visible to 
said user; 

30 b) positioning a cursor over at least a portion 

of said object icon on said display by said user, 
using a cursor control devise coupled to said 
CPU; 

c) providing a select signal to said CPU to de- 
35 note the selection of said object by said user, 

said select signal being generated by placing 
a select switch coupled to said CPU in a select 
position; 

d) providing a copy signal to said CPU to de- 
40 note the copying of said object by said user; 

said copying signal being generated by mo- 
mentarily placing a copy key coupled to said 
CPU in a copy position; 

e) positioning said cursor over at least a por- 
45 tion of said destination bin image on said dis- 
play by said user, said select switch being 
maintained in said select position until said 
cursor is positioned over said portion of said 
destination bin image on said display; 

so f) placing said select switch in a unselect pos- 

ition once said cursor has been positioned 
over said portion of said destination bin image 
on said display by said user; and 
g) copying said object to said second applica- 

55 tion by said CPU. 

4. In a computer system comprising a display cou- 
pled to a central processing unit (CPU) executing 
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a first and second applications on behalf of a 
user, a method for moving objects between said 
first and second applications by said user, com- 
prising the steps of. 

a) generating and displaying a first and sec- 
ond display windows on said display for said 
first and second applications by said CPU, 
said first display windows comprising a 
source bin image, said source bin image hav- 
ing a content image denoting said first appli- 
cation having an object, said source bin image 
on said display and said second display win- 
dow being at least partially visible to said 
user, 

c) providing a select signal to said CPU to de- 
note the selection of said object by said user, 
said select signal being generated by placing 
a select switch coupled to said CPU in a select 
position; 

d) positioning said cursor over a portion of 
said second display window, said select 
switch being maintained in said select posi- 
tion until said cursor is positioned over said 
portion of said second display window by said 
user; 

e) placing said select switch in a uns elect pos- 
ition once said cursor has been positioned 
over said portion of said second display win- 
dow by said user and 

0 copying said object to said second applica- 
tion by said CPU. 

5. In a computer system comprising a display cou- 
pled to a central processing unit (CPU) executing 
a first and second applications on behalf of a 
user, a method for moving objects between said 
first and second applications by said user, com- 
prising the steps of: 

a) generating and displaying a first and sec- 
ond display windows on said display for said 
first and second applications by said CPU, 
said first and second display windows com- 
prising a source and destination bin images 
respectively, said source bin image having a 
content image denoting said first application 
having an object, said source and destination 
bin images on said display being at least par- 
tially visible to said user 

b) positioning a cursor over at least a portion 
of said source bin image on said display by 
said user, using a cursor control device cou- 
pled to said CPU; 

c) providing a select signal to said CPU to de- 
note the selection of said object by said user, 
said select signal being generated by placing 
a select switch coupled to said CPU in a select 
position; 

d) positioning said cursor over a portion of 



said destination bin image, said select switch 
being maintained in said select position until 
said cursor is positioned over said portion of 
. said destination bin image by said user, 
5 e) placing said select switch in a un select pos- 

ition once said cursor has been positioned 
over said portion of said destination bin image 
by said user, and 

f) copying said object to said second applica- 
10 tion by said CPU. 

6. The method as set forth in claims 1, 2, 3, 4 or 5 
wherein said object is a group of selected data; 
said group of selected data being displayed in 

15 said first display window, said data being one of 

text and non-text data. 

7. The method as set forth in claims 1 , 2, or 3 where- 
in said object is a data object; said data object be- 

20 ing displayed as a data object icon in said first dis- 

play window. 

8. The method as set forth in claims 4 or 5 wherein 
said object is a data object said data object being 

25 displayed in said first display window. 

9. The method as set forth in claims 1 , 2, or 3 where- 
in said object is a collection of data objects; said 
collection of data objects being displayed as a 

30 data object container icon in said first display win- 

dow. 

10. The method as set forth in claims 4 or 5 wherein 
said source bin image is in a form of a substan- 

35 tially rectangular filled open box with an idle look. 

11. The method as set forth in claims 1, 2, 3 or 5 
wherein said destination bin image is in a form of 
a substantially rectangular open box with a sunk- 

40 en look, said destination bin image further com- 

prises one of an empty and a content images. 

12. The method as set forth in claims 1, 2, 3, 4 or 5 
wherein said select switch is disposed on said 

45 cursor control device. 

13. The method as set forth in claim 3 wherein said 
copy key is disposed on a keyboard coupled to 
said CPU. 
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14. The method as set forth in claims 1 , 2, 3, 4, or 5 
wherein said cursor is in a form of a pointer. 

15. The method as set forth in claims 1 ,2, 3, 4, or 5 
wherein said method further comprises the step 
of repeatedly generating and displaying said cur- 
sor on said display modified after said cursor has 
moved over a pre-determined number of pixels of 
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said display signifying the beginning of one of 
said move and copy, and while said cursor is be- 
ing repositioned from one of said object's select- 
ed position and said source bin image in said first 
display window to one of said portion of said des- 
tination bin image and said second display win- 
dow, thereby giving said user a perception that 
said object is being moved/copied from said first 
application to said second application. 

16. The method as set forth to claim 15 wherein said 
modified cursor is in a form of one of a move and 
a copy pointers having an object icon attached to 
it 

17. The method as set forth in claim 16 wherein, 

if said object is a group of selected data, 
said object icon is one of a first and second sub- 
stantially rectangular boxes identifying the se- 
lected data as one of text and non-text data; 

if said object is a data object, said object 
icon is a data object icon; and 

if said object is a data object container, 
said object icon is a data object container icon. 

18. The method as set forth in claims 1, 2, 3, 4, or 5 
wherein said method further comprises the step 
of regenerating and redisplaying said cursor on 
said display modified denoting whether said sec- 
ond application is eligible to accept said object, 
immediately after said cursor is repositioned over 
one of said portion of said destination bin image 
and said second display window and before said 
select switch is placed into said un select position. 

19. The method as set forth in claim 18 wherein, 

if said second application is eligible to re- 
ceive said object, said modified cursor is in a form 
of one of a move and a copy pointers having an 
object icon attached to it and one of an on target 
and cross hair images superimposed on said at- 
tached object icon; and 

if said second application is not eligible to 
receive said object said modified cursor is in a 
form of one of a move and a copy pointers having 
an object icon attached to it and a no entry image 
superimposed on said attached object icon. 

20. The method as set forth in claims 1, 2, 3, or 5 
wherein said method further comprises the step 
of repeatedly generating and displaying said des- 
tination bin image to give said user a perception 
that said object is being moved/copied into said 
second application, after said cursor has been re- 
positioned over said portion of said destination 
bin image, said select switch has been placed in 
said unselect position, and while said objects be- 
ing moved/copied from said first application to 



said second application by said CPU. 

21. The method as set forth in claims 20 wherein said 
modified destination bin image is in a form of a 

5 substantially rectangular filled open box with a 

content and busy look. 

22. The method as set forth in claim 1 wherein said 
method further comprises the step of regenerat- 

w ing and redisplaying said first display window to 

reflect said object having been moved from said 
first application to said second application after 
said object has been moved from said first appli- 
cation to said second application by said CPU, 

15 said first display window being regenerated and 

redisplayed without said object. 

23. The method as set forth in claim 4 wherein said 
method further comprises the step of regenerat- 

20 ing and redisplaying said second display window 

to reflect said object having been moved from 
said first application to said second application 
after said object has been moved from said first 
application to said second application by said 

25 CPU, said second display window being regener- 

ated and redisplayed with said object. 

24. The method as set forth in claims 1, 2, 3 or 5 
wherein said method further comprises the step 

30 of regenerating and redisplaying said second dis- 

play window to reflect said object having been 
moved from said first application to said second 
application after said object has been moved 
from said first application to said second applica- 

35 tion by said CPU, said second display window be- 

ing regenerated and redisplayed with said object 
and said destination bin image modified. 
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25. The method as set forth In claim 24 wherein said 
modified destination bin image is in a form of a 
substantially rectangular filled open box with one 
of an empty and a content images. 

26. The method as set forth in claims 1, 2, 3, or 5 
wherein said object being moved/copied from 
said first application replaces a current object in 
said second application. 

27. The method as set forth in claim 4 wherein said 
object being moved/copied from said first appli- 
cation is inserted into a current object in said sec- 
ond application. 

28. The method as set forth in claims 1 , 2, 3, 4, or 5 
wherein said first and second applications are 
the same application, said object being 
moved/copied from a first part to a second part 
of said same application. 
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29. A computer controlled display system comprising 
a display coupled to a central processing unit 
(CPU) executing a first and second applications 
on behalf of a user said display system compris- 
ing: 5 

a) display generation means coupled to said 
CPU for generating and displaying a first and 
second display windows on said display for 
said first and second applications, said first 

and second display windows comprising an 10 
object icon representing an object and a des- 
tination bin image respectively, said object 
icon and said destination bin image on said 
display being at least partially visible to said 
user is 

b) cursor control means coupled to said CPU 
for selectively positioning a cursor on said dis- 
play; and 

c) select signal generation means coupled to 
said CPU comprising a select switch having a 20 
select and unselect position for providing a se- 
lect signal to said CPU to denote the selection 

of said object, said select signal being gener- 
ated by placing said select switch in said se- 
lect position, said select signal being general- 25 
ed and provided to said CPU until said select 
switch is placed in said unselect position; 
said select switch being placed in said se- 
lect position by said user once said cursor has 
been positioned by said user over at least a por- 30 
ton of said object icon on said display, said select 
switch being maintained in said select position by 
said user until said cursor its repositioned over at 
least a portion of said destination bin image on 
said display, said select switch being returned to 35 
said unselect position by said user once said cur- 
sor has been repositioned over said portion of 
said destination bin image on said display; 

whereby causing said object to be moved 
from said first application to said second applica- 40 
ton by said CPU. 

30. A computer controlled display system comprising 
a display coupled to a central processing unit 
(CPU) executing a first and second applications 45 
on behalf of a user, said display system compris- 
ing: 

a) display generation means coupled to said 
CPU for generating and displaying a first and 
second display windows on said display for so 
said first and second applications, said first 

and second display windows comprising an 
object icon representing an object and a des- 
tination bin image respectively, said object 
icon and said destination bin image on said 55 
display being at least partially visible to said 
user, 

b) cursor control means coupled to said CPU 



for selectively positioning a cursor on said dis- 
play; and 

c) select signal generation means coupled to 
. said CPU comprising a select switch having a 
select and unselect position for providing a se- 
lect signal to said CPU to denote the selection 
of said object, said select signal being gener- 
ated by placing said select switch in said se- 
lect position, said select signal being generat- 
ed and provided to said CPU until said select 
switch is placed in said unselect position; 
said select switch being placed in said se- 
lect position by said user once said cursor has 
been positioned by said user over at least a por- 
tion of said object icon on said display, said select 
switch being maintained in said select position by 
said user until said cursor is repositioned over at 
least a portion of said destination bin image on 
said display, said select switch being returned to 
said unselect position by said user once said cur- 
sor has been repositioned over said portion of 
said destination bin image on said display; 

whereby causing said object to be copied 
from said first application to said second applica- 
tion by said CPU. 

31. A computer controlled display system comprising 
a display coupled to a central processing unit 
(CPU) executing a first and second applications 
on behalf of a user, said display system compris- 
ing: 

a) display generation means coupled to said 
CPU for generating and displaying a first and 
second display windows on said display for 
said first and second applications, said first 
and second display windows comprising an 
object icon representing an object and a des- 
tination bin image respectively, said object 
icon and said destination bin image on said 
display being at least partially visible to said 
user; 

b) cursor control means coupled to said CPU 
for selectively positioning a cursor on said dis- 
play; 

c) select signal generation means coupled to 
said CPU comprising a select switch having a 
select and unselect position for providing a se- 
lect signal to said CPU to denote the selection 
of said object said select signal being gener- 
ated by placing said select switch in said se- 
lect position, said select signal being generat- 
ed and provided to said CPU until said select 
switch is placed in said unselect position; and 

d) copy signal generation means coupled to 
said CPU comprising a copy key having a 
copy position for providing a copy signal to 
said CPU to denote the copying of said object, 
said copy signal being generated by momen- 
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tartly placing said copy key in said copy posi- 
tion; 

said select switch being placed in said se- 
lect position by said user once said cursor has 
been positioned by said user over at least a por- 
tion of said object icon on said display, said copy 
key being momentarily placed in said copy posi- 
tion by said user once said select switch has been 
placed in said select position, said select switch 
being maintained in said select position by said 
user until said cursor is repositioned over at least 
a portion of said destination gin image on said 
display, said select switch being returned to said 
unseiect position by said user once said cursor 
has been repositioned over said portion of said 
destination bin image on said display; 

whereby causing said object to be copied 
from said first application to said second applica- 
tion by said CPU. 

32. A computer controlled display system comprising 
a display coupled to a central processing unit 
(CPU) executing a first and second applications 
on behalf of a user, said display system compris- 
ing: 

a) display generation means coupled to said 
CPU for generating and displaying a first and 
second display windows on said display for 
said first and second applications, said first 
display windows comprising a source bin im- 
age, said source bin image having a content 
image denoting said first application having 
an object, said source bin image on said dis- 
play and said second display window being at 
least partially visible to said user 

b) cursor control means coupled to said CPU 
for selectively positioning a cursor on said dis- 
play; and 

c) select signal generation means coupled to 
said CPU comprising a select switch having a 
select and unseiect position for providing a se- 
lect signal to said CPU to denote the selection 
of said object, said select signal being gener- 
ated by placing said select switch in said se- 
lect position, said select signal being generat- 
ed and provided to said CPU until said select 
switch is placed in said unseiect position; 

said select switch being placed in said se- 
lect position by said user once said cursor has 
been positioned by said user over at least a por- 
tion of said source bin image on said display, said 
select switch being maintained in said select pos- 
ition by said user until said cursor is repositioned 
over at least a portion of said second display win- 
dow on said display, said select switch being re- 
turned to said unseiect position by said user once 
said cursor has been repositioned over said por- 
tion of said second display window on said dis- 



play; 

whereby causing said object to be copied 
from said. first application to said second applica- 
tion by said CPU. 

5 

33. A computer controlled display system comprising 
a display coupled to a central processing unit 
(CPU) executing a first and second applications 
on behalf of a user, said display system compris- 
10 ing: 

a) display generation means coupled to said 
CPU for generating and displaying a first and 
second display windows on said display for 
said first and second applications, said first 

15 and second display windows comprising a 

source and destination bin images, said 
source bin image having a content image de- 
noting said first application having an object, 
said source and destination bin images on 

20 said display being at least partially visible to 

said user 

b) cursor control means coupled to said CPU 
for selectively positioning a cursor on said dis- 
play; and 

25 c) select signal generation means coupled to 

said CPU comprising a select switch having a 
select and unseiect position for providing a se- 
lect signal to said CPU to denote the selection 
of said object, said select signal being gener- 
30 ated by placing said select switch in said se- 

lect position, said select signal being generat- 
ed and provided to said CPU until said select 
switch is placed in said unseiect position; 
said select switch being placed in said se- 
35 lect position by said user once said cursor has 

been positioned by said user over at least a por- 
tion of said source bin image on said display, said 
select switch being maintained in said select pos- 
ition by said user until said cursor is repositioned 
40 over at least a portion of said destination bin im- 

age on said display, said select switch being re- 
turned to said unseiect position by said user once 
said cursor has been repositioned over said por- 
tion of said destination bin image on said display; 
45 whereby causing said object to be copied 

from said first application to said second applica- 
tion by said CPU. 



50 



55 



34. The computer controlled display system as set 
forth in claims 29, 30, 31, 32 or 33 wherein said 
object is a group of selected data, said group of 
selected data being displayed in said first display 
window; said data being on of text and non-text 
data. 

35. The computer controlled display system as set 
forth in claims 29, 30, or 31 wherein said object 
is a data object; said data object being displayed 



14 



SNSDCClD: <£P 052B597A2J_> 



27 



EP 0 528 597 A2 



28 



as a data object icon in said first display window. 

36. The computer controlled display system as set 
forth in claims 32 or 33 wherein said object is a 
data object said data object being displayed in 
said first display window. 

37. The computer controlled display system as set 
forth in claims 29. 30, or 31 wherein said object 
is a collection of data objects; said collection of 
data objects being displayed as a data object con- 
tainer icon in said first display window. 

38. The computer controlled display system as set 
forth in claims 32 or 33 wherein said source bin 
image is in a form of a substantially rectangular 
filled open box with an idle look. 

39. The computer controlled display system as set 
forth in claims 29, 30, 31 , or 33 wherein said des- 
tination bin image is in a form of a substantially 
rectangular open box with a sunken look, said 
destination bin image further comprises one of 
an empty and a content images. 

40. The computer controlled display system as set 
forth in claims 29, 30, 31, 32 or 33 wherein said 
cursor control means is a cursor control device 
comprises said select signal generating means, 
and said select switch its disposed on said cursor 
control device. 

41. The computer controlled display system as set 
forth in claim 31 wherein said copy signal gener- 
ation means is a keyboard, and said copy switch 
is disposed on said keyboard device. 

42. The computer controlled display system as set 
forth in claims 29, 30, 31, 32 or 33 wherein said 
cursor is in a form of a pointer. 

43. The computer controlled display system as set 
forth in claims 29, 30, 31, 32 or 33 wherein said 
CPU repeatedly generating and displaying said 
cursor on said display modified after said cursor 
has moved over a pre-determined number of pix- 
els of said display signifying the beginning of one 
of said move and copy, and while said cursor is 
being repositioned from one of said objects se- 
lected position and said source bin image in said 
first display window to one of said portion of said 
destination bin image and said second display 
window, thereby giving said user a perception 
that said object is being moved/copied from said 
first application to said second application. 

44. The computer controlled display system as set 
forth in claim 43 wherein said modified cursor is 



in a form of one of a move and a copy pointers 
having an object icon attached to it 

45. The computer controlled display system as set 
5 forth in claim 44 wherein, 

if said object is a group of selected data, 
said object icon is one of a first and second sub- 
stantially rectangular boxes identifying the se- 
lected data as one of text and non-text data; 
10 if said object is a data object, said object 

icon is a data object icon; and 

if said object is a data object container, 
said object icon is a data object container icon. 

15 46. The computer controlled display system as set 
forth in claims 29, 30, 31, 32, or 33 wherein said 
CPU regenerates and redisplays said cursor on 
said display modified denoting whether said sec- 
ond application is eligible to accept said object, 

20 immediately after said cursor is repositioned over 
one of said portion of said destination bin image 
and said second display window and before said 
select switch is placed into said unselect position. 

25 47. The computer controlled display system as set 
forth in claim 46 wherein, 

if said second application is eligible to re- 
ceive said object, said modified cursor Is in a form 
of one of a move and a copy pointers having an 

30 object icon attached to it and one of an on target 

and cross hair images superimposed on said at- 
tached object Icon; and 

if said second application is not eligible to 
receive said object, said modified cursor is in a 

35 form of one of a move and a copy pointers having 

an object icon attached to it and one of a no entry 
image superimposed on said attached object 
icon. 

40 48. The computer controlled display system as set 
forth in claims 29, 30, 31 or 33 wherein said CPU 
repeatedly generating and displaying said destin- 
ation bin image modified to give said user a per- 
ception that said object is being moved/copied 

45 into said second application, after said cursor has 
been repositioned over said portion of said des- 
tination bin image, said select switch has been 
placed in said unselect position, and while said 
object is being moved/copied from said first ap- 

50 plication to said second application by said CPU. 

49. The computer controlled display system as set 
forth in claims 48 wherein said modified destina- 
tion bin image is in a form of a substantially rec- 
55 tangular filled open box with a content and busy 

look. 



50. The computer controlled display system as set 
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forth in claim 29 wherein said CPU regenerates 
and redisplays said first display window to reflect 
said , object having been moved from said first 
application to said second application after said 
object has been moved from said first application 5 
to said second application by said CPU, said first 
display window being regenerated and redis- 
played without said object. 

51. The computer controlled display system as set w 
forth in claim 32 wherein said CPU regenerates 

and redisplays said second display window to re- 
flect said object having been moved from said 
first application to said second application after 
said object has been moved from said first appli- 1$ 
cation to said second application by said CPU, 
said second display window being regenerated 
and redisplayed with said object. 

52. The computer controlled display system as set 20 
forth in claims 29, 30, 31 or 33 wherein said CPU 
regenerates and redisplays said second display 
window to reflect said object having been moved 
from said first application to said second applica- 
tion after said object has been moved from said 25 
first application to said second application by 

said CPU, said second display window being re- 
generated and redisplayed with said object and 
said destination bin image modified. 

30 

53. The computer controlled display system as set 
forth in claim 52 wherein said modified destina- 
tion bin image is in a form of a substantially rec- 
tangular filled open box with one of an empty and 

a content image. 35 

54. The computer controlled display system as set 
forth in claims 29, 30, 31 or 33 wherein said ob- 
ject being moved from said first application re- 
places a current object in said second applica- 40 
tion. 

55. The computer controlled display system as set 
forth in claim 32 wherein said object being 
moved/copied from said first application is insert- 45 
ed into a current object in said second applica- 
tion. 

56. The computer controlled display system as set 
forth in claims 29, 30, 31, 32 or 33 wherein said so 
first and second applications are the same appli- 
cation; said object being moved/copied from a 

first part to a second part of said same applica- 
tion. 
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(g) Apparatus and methods for moving/copying objects 

(57) Three improved modes of moving and copy- 
ing ai object wihm an application or between 
applications are disclosed : a) unrnodfied move 
and unmodified or modified copy from a data 
pane of a first display window to a destination 
bin" of a second display window, ^unmodified 
copy from a source bin' of a first display 
window to a data pane of a second display 
window, and 3) unmodified copy_ from a 
"source bin" of a first display window to a 
destination bin' of a second display window. 
The three modes of moving/copying are perfor- 
med with a CPU coupled to a dfeptaydewoe. a 
cursor control device and a keyboanl Visual 
feedback is provided to the user throughout the 
different modes of moving and copying. As a 
result a number of advantages over the pnor art 
is achieved. 
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This invention provides a Graphical User Interface (GUI) means for managing data an end user 
may wish to port to another workstation by means of a portable data medium (ex., floppy disk). 

Consider a GUI container object called "Briefcase*. The Icon for this object is a graphic of 
a briefcase. The Briefcase container object represents a specific floppy disk you use to port data 
to another computer. Doub l e clicking on this Icon wil l provide a Ji st of the_^ject5-Xfiles)_con- 
tained o n the flo ppy., disk .drive to which the Icon is associated. Objects may be dragged from 
anywhere on the desk top to the Briefcase object resulting in a copy of the object being written to 
the floppy disk in the drive. Objects may be dragged from the Briefcase container object list to 
the desk top or to other container objects. This will result in a copy of the object being trans- 
ferred to the drop location. 

The primary use of the Briefcase object is for end users who carry their data from one 
workstation to another (i.e., take work home to do on their home computer, transport data to 
another user on floppy disk). 

Features of this invention are: 

• Multiple Briefcase objects may occur on the desk top at any one time. This could represent 
two floppy drives, or two or more individual floppy disks that may be inserted into a single 
floppy drive, or a combination of both. 

• Each Briefcase object will have two identifying characteristics: a drive identifier, and a logical 
name. 

• The logical name is a name given to the physical floppy disk by the end user. This name will 
more than likely be the same name that the user has written on the floppy disk's label. The 
logical name will be recorded on the floppy disk when the 'new' Briefcase object is invoked. 
The name will be read from the floppy disk when an 'existing' Briefcase object is opened. 

• The drive identifier would be the letter "A* or depending on which physical floppy drive 
the floppy disk represented by the ICON is currently installed. There can be only one ICON 
with visible unique physical drive ID, and that is the Briefcase object that corresponds to the 
floppy disk currently installed in that drive. 

• To create a Briefcase Object, the user accesses the Briefcase template and drops it on the desk 
top. The user then opens (i.e., double clicks on) the object. 

• A dialog box is presented asking the user for the drive number to associate with the object. 
The object then opens that device. 

• If no disk is present, the user is asked to insert a disk in the drive. Otherwise, the logical 
name file is accessed on the floppy. 

• If the disk is not formatted, the user is asked if the disk should be formatted. If yes, the 
normal format process is followed, otherwise the briefcase process is terminated. 
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Briefcase Object — Continued 

• If the logical name file is there, the logical name is retrieved and it is placed in the ICON. 
Otherwise, the user is asked to input a logical name, which is written on floppy disk following 
the user input. 

• The Icon representing this Briefcase object will be updated to contain the drive letter upon 
which the floppy has been loaded, and the logical name. The ICON will remember the disk 
size and density of the file. The ICON will remain on the desk top until the desk top is 
closed. 

• A directory of the floppy disk will then be created and presented to the user. 

• If a second Briefcase object is opened as above, on the same drive. 

• If the same logical name is recognized, the user will be asked if two copies of the same logical 
Briefcase are desired. If yes, proceed, otherwise end. 

• The device identifier is removed from the existing Briefcase object and added to the new 
Briefcase object. 

• If a data object is dragged to a Briefcase object that contains a device identifier, the object is 
written to the indicated drive. 

• If the device door is open, the user will be notified. 

• If the logical name of the floppy does not equal the logical name of the Briefcase object, the 
user will be notified to load the correct floppy. 

• If a data object is dragged to a Briefcase object that does not contain a device identifier, the 
user will be asked to load the requested floppy into a selected drive. 

• The Briefcase object may interact with device objects. Examples: 

1. If the Briefcase object is dragged to the printer object, all files contained on the associated 
floppy will be printed. 

2. If the Briefcase object is dragged to the shredder object, all files will be removed from the 
associated floppy. 

3. If the Briefcase object is dragged to another container object, all files on the associated 
floppy will be copied to the target container. 



58 



IBM Technical Disclosure Bulletin Vol. 36 No. 09B September 1993 



